Aim The symptom load and individual symptoms before and after repair of parastomal hernia were investigated.
Introduction
Parastomal bulging is a common complication after stoma construction. The incidence is reported to be between 4% and 40%, depending on the type of stoma, the duration of follow-up and the definition [1] [2] [3] . In the classification of parastomal bulging, a parastomal hernia is distinguished from subcutaneous prolapse and requires different management [4] [5] [6] . The symptomatology is assumed to overlap due to the lack of definition in reported studies, but there may be a degree of simultaneous occurrence of both types of bulging [5, 7] . Most patients with parastomal bulging are diagnosed within 2 years after construction of the stoma, but later presentation has been reported [8, 9] . An increased number of patients with parastomal bulging may be expected in the future because of the increased survival of patients treated for colorectal cancer [10] .
Treatment for parastomal bulging is often based on expert opinion and clinical experience and has a high rate of conservative non-surgical intervention [9, 11] . Surgical treatment of parastomal bulging may be complex and is associated with a considerable morbidity [12, 13] . In the present study only parastomal hernia will be considered. There are now several surgical techniques available with or without the insertion of mesh [14] . There is currently no gold standard for the surgical management of parastomal hernias, but in a recent systematic review the rate of recurrence was lower after the laparoscopic Sugarbaker procedure compared with a laparoscopic keyhole technique [14] . In addition, morbidity and mortality were similar in patients having an open or laparoscopic repair for parastomal hernia [14] , but there are no randomized controlled trials and small series with retrospective design limit the validity of the reported results [15] [16] [17] [18] [19] [20] .
Centralization of parastomal hernia repair has recently been advocated to improve the results of surgery [12] , but there is no consensus on how to report symptoms in patients with parastomal hernia [6, 11, 21, 22] , and very few studies have investigated symptoms before and after surgery [23] . The aim of the present study was to determine the symptom load before and after surgical repair of parastomal hernia and report mortality and recurrence.
Method
This is a single institutional prospective cohort study on parastomal hernias surgically treated at Bispebjerg Hospital, University of Copenhagen, Denmark, between January 2012 and December 2014. This is the only institution receiving referrals for treatment of patients with parastomal hernia in the Capital Region of Denmark (population 1.75 million). Prospectively recorded data from the Ostomy Database of the Capital Region of Denmark [24] were merged with patient records to analyse and report the outcome of treatment for parastomal hernia. The study was approved by the local review board at our institution.
Patients over 18 years undergoing a Sugarbaker repair of a parastomal hernia of an ileostomy or colostomy were included in this study. Exclusion criteria were conservative treatment, patients with subcutaneous prolapse of the stoma and patients having closure of the stoma. All stomas were assessed for ideal siting by a trained nurse before determining the best approach of repair. The primary outcome was the change in the proportion of key symptoms after surgery, and secondary end-points included symptom load, recurrence, surgical complications and 30-day mortality.
Variables
Parastomal hernia was defined as an abnormal protrusion of the contents of the abdominal cavity through the abdominal wall opening created for the formation of a colostomy or ileostomy [4] . Subcutaneous prolapse was defined as extension of the bowel forming the stoma in the subcutaneous plane. A preoperative CT scan was carried out for all patients and allowed subcutaneous prolapse to be differentiated from parastomal hernia. Parastomal hernia was classified according to the European Hernia Society (EHS) classification [4] . Prospectively registered data included gender, age, American Society of Anesthesiologists class, body mass index, smoking, alcohol consumption, corticosteroid use, chronic obstructive pulmonary disease, diabetes and hypertension. Stoma-specific variables included the type of stoma, the indication for the stoma, the interval from stoma creation, previous laparoscopic or open procedures, primary or recurrent repair, type of concomitant hernia and subcutaneous prolapse.
Stoma-related symptoms (yes/no) were registered using a standard form based on the existing literature [11, 13, 23, [25] [26] [27] [28] and included leakage, skin problems (erythema, erosion, excoriation, ulceration, granuloma), difficulty with the appliance, limitation of activity, difficulty finding proper fitting clothes, cosmetic complaints, social restriction, erratic action of the stoma defined by periods of non-bowel activity followed by high output, bearing-down sensation at the site of the stoma and pain. Any episode of intermittent bowel obstruction and difficulty with irrigation was recorded.
Treatment factors were recorded including the surgical technique and approach used, the use of mesh and its type and size, seroma formation and recurrence of bulging. Seroma formation was identified as a parastomal solid bulge that persisted with the patient lying flat without evidence of recurrence or infection. Data on the operation time, intra-operative complications, surgical complications, reoperation, admission to intensive care, length of hospital stay, readmission and 30-day mortality were retrospectively collected from the patient files. Surgical complications were graded according to the Clavien-Dindo classification (CD) [29] .
Surgical technique
The Sugarbaker technique was slightly modified compared with the original description [30] . Briefly, the trephine opening was covered with an intraperitoneally placed mesh secured at the fascia with titanium tacks. The intestine was lateralized, passing from the hernial sac between the abdominal wall and the prosthesis into the peritoneal cavity. A 30-50 mm overlap around the trephine opening was ensured.
Clinical examination and follow-up
The patients were interviewed on stoma-related symptoms and examined by a stomatherapist on the day before repair. Discharge from hospital was scheduled on postoperative day (POD) 3, and the discharge criteria included adequate pain management by oral analgesics only, tolerance of oral nutrition, passage of stool, mobilization to an acceptable level and a well-fitting appliance. Clinical follow-up was commenced in the outpatient clinic by the same stomatherapist 10 days and 6 months after surgery. In addition, patients were contacted by telephone at 1, 2 and 3 years and interviewed systematically about the presence or absence of recurrent parastomal bulging. As a supplement to the standard form, any preoperative episodes of intermittent bowel obstruction were recorded and difficulty with irrigation was assessed immediately preoperatively and at 6 months.
The preoperative and postoperative clinical examination was undertaken with the patient standing, sitting and in the supine position. The abdomen was inspected during relaxation and Valsalva's manoeuvre in all positions. Digital examination of the stoma allowing palpation of the fascial opening was performed. In cases of suspected recurrence, the patient was referred to one of two consultant surgeons with a special interest in stoma management. Recurrence was diagnosed by clinical examination and a CT scan with intravenous contrast using a specific hernia protocol with the patient in the supine position. Valsalva's manoeuvre was performed during the CT scan. The radiologist looked exclusively for parastomal pathology. Patients with recurrence at the outpatient visit at 6 months were excluded from further analysis.
Statistical analysis
The numbers of preoperative and postoperative symptoms were expressed as median and interquartile range (IQR) and were compared using the chi-squared test. McNemar's test was used to determine whether the postoperative symptoms on day 10 were dependent on whether they were present preoperatively. The prevalence of individual symptoms before and after surgery were compared using Fisher's exact test. Friedman's test was used to estimate differences in symptoms before and at 10 days and 6 months after surgery. A P value < 0.05 was considered statistically significant. SAS 9.4, SAS Institute Inc., Cary, North Carolina, USA was used for all calculations.
Analyses of changes in symptoms after 6 months were performed for patients who were alive and recurrence-free. Patients with missing information were regarded as having symptoms.
Results
In all, 131 consecutive patients with a stoma were referred for treatment of parastomal bulging. Of these, 62 patients were treated conservatively and 69 underwent surgical repair of a parastomal hernia. Of the 69, three had a subcutaneous prolapse only, five underwent closure of the stoma and 13 had a keyhole and sutured repair. This left 48 patients all of whom had a Sugarbaker repair. In seven of these a concomitant incisional hernia was repaired with an additional mesh, and in three-one mesh was used to cover the midline and the parastomal hernial defect. During follow-up, five patients died of unrelated causes at a median of 20 months. The patient and surgical characteristics are shown in Table 1 .
Preoperative symptoms
All patients reported one or more symptoms as listed on the standard form ( Table 2 ). The median number of symptoms before surgery was 4 (IQR 2.5-6) (Fig. 1) . The most prevalent symptoms were a bearing-down sensation at the site of the stoma and pain (Table 3 ). Skin problems, social restriction, erratic action of the stoma and leakage were the only four symptoms with a prevalence of less than 50%. In addition to the 10 symptoms listed in the standard form, a history of intermittent bowel obstruction was observed in 15 (31%) of the 48 patients and, in three patients irrigating their stoma on a regular basis, problems with irrigation were reported.
Parastomal hernia repair
Forty-two (87.5%) patients had a laparoscopic repair, of whom one was converted to open surgery. The median duration of the operation was 73 (IQR 55-106) min.
Postoperative complications and mortality
Surgical complications occurred in two (4%) patients. One was reoperated on because of bleeding (CD Grade III) and the other was readmitted at 11 days with faecal peritonitis and intra-abdominal abscess formation owing to a small bowel perforation. The mesh was removed and a new stoma was created. The patient was transferred to the intensive care unit (CD Grade IV). One (2%) patient had a urinary tract infection that was treated with antibiotics (CD Grade II). Seroma formation was observed in eight (17%) patients. In one of these the seroma compressed the bowel leading to delayed return of bowel function. The remaining seven patients were diagnosed at follow-up on POD 10. All seromas had resolved by the postoperative visit at 6 months.
Length of hospital stay and readmissions
Postoperative hospital stay was a median of 4 (IQR 3-6.5) days. Nineteen (40%) patients fulfilled the criteria for discharge at POD 3. For the remaining 28 patients, the reasons for prolonged hospital stay were delayed return of bowel function [n = 18 (64%)] and postoperative pain [n = 4 (14%)]. The readmission rate within 30 days was 8% (4/48 patients) and the reasons included abscess formation at the stoma site, wound infection, haematoma formation at the port site and small bowel obstruction.
Function at 10 days and 6 months
Nine (19%) of 48 living patients were symptom free at the 10-day postoperative visit. At 6 months, 14 (36%) of 39 living and recurrence-free patients were symptom free ( Table 2 ). The most prevalent symptoms were pain and limitation of activity on POD 10, whereas skin problems and leakage were the commonest symptoms at 6 months (Table 3) . On POD 10, the prevalence of each symptom was significantly reduced compared with preoperative levels except for skin problems, erratic action of the stoma and pain (Table 4 ). The overall symptom load decreased significantly from a median of 4 (IQR 2.5-6) preoperatively to 2 (IQR 1-3) on POD 10 and 1 (IQR 0-2) at 6 months (P < 0.001) (Fig. 1) . The number of symptoms decreased in 93% of patients; in 5% there was no change and in 2% symptoms increased. At 6 months, only the prevalence of skin problems and leakage was not significantly reduced compared with the preoperative level. Two of three patients resumed irrigation.
Recurrence
The median duration of follow-up was 12 (IQR 6-24) months. Five (10%) of 48 patients were diagnosed with a recurrent parastomal hernia, all EHS type I. Recurrence occurred after a median of 8 (IQR 6-12) months. Of the five patients with recurrence two had a repeated Sugarbaker repair, one had the stoma relocated, one was treated non-surgically and one died of unrelated causes.
Missing data and lost to follow-up regarding symptoms
On POD 10, 10 patients did not attend. Within 6 months, one patient died and three had a recurrence; nine patients did not reply. McNemar's test showed that there was no difference in postoperative symptoms between patients with recorded or not-recorded (missing) symptoms preoperatively with the exception of social problems and skin problems, whereby patients with recorded symptoms were more likely to report them preoperatively. This is most likely to be a chance finding owing to the large number of tests.
Discussion
In this study from a referral centre with a special interest in parastomal hernia, the preoperative symptom load was high. Patients selected for surgical management with the Sugarbaker technique had a significant reduction in overall symptom load and in specific symptoms other than skin problems and leakage. Six different symptoms, including a bearing-down sensation at the site of the stoma, pain, difficulty in finding properly fitting clothes, cosmetic complaints, difficulty with the stoma appliance and limitation of activity were present in more than half of the patients in the study, which emphasizes the importance of a detailed knowledge of the symptomatology of parastomal hernia when addressing patients' problems and Figure 1 Median number of symptoms. Table 3 Prevalence of symptoms preoperatively, 10 days and 6 months after repair for parastomal hernia. complaints. Several of these symptoms have not been reported in other studies. For example a bearing-down sensation at the site of the stoma was reported by twothirds of the patients. This may be the same as the 'dragging' or 'pulling' feeling' reported by Cowin and Redmond [28] , and limitation of activity, e.g. not being able to ride a bicycle or tie shoelaces, was mentioned only by Devlin [25] . Erratic action of the stoma was in part described by Gray et al. [11] and probably should be distinguished from the more widely reported intermittent bowel obstruction. Our findings indicate that an in-depth bowel history, including the impact of parastomal hernia on daily function, is essential when surgical or non-surgical treatment is to be recommended. Pain and limitation of activity were the most prevalent symptoms on POD 10 and most likely this is a reflection of the postoperative course [31] , but insertion of mesh and tacks contributes to the severity of pain and indicates that a more effective postoperative pain management is needed. Preoperative information on what is to be expected in the postoperative course is essential.
Skin problems and leakage were found to be equally prevalent before surgery and at 6 months postoperatively. As the former are the most common stoma-related complication [2, 27, 32] , our findings correspond with other studies. In our experience, stomas change size and shape after parastomal hernia repair, making it difficult for the patient to cut the appliance to the exact size and shape of the revised stoma. Furthermore, a new technique is required when applying the appliance, as the peristomal skin changes from being firm to soft when the stretch caused by the hernia is relieved. This is an important reason for regular followup after parastomal hernia repair, as previous studies have shown that stoma patients with skin problems do not seek help [33] . The length of hospital stay is in agreement with a large-scale Danish nationwide study [12] and slightly shorter than in other studies reporting the Sugarbaker technique [18, 34, 35] , but a delayed return of bowel function was the main reason for prolonged hospital stay. Reports on bowel function after the Sugarbaker procedure are infrequent [15, 23] . The recurrence rate of 10% is in line with findings in a recent meta-analysis of laparoscopic [36] and open repair [37] but, as only patients suspected for recurrent parastomal bulging at telephone interview were referred to the outpatient clinic for additional clinical examination and CT scan, a possible asymptomatic re-herniation [9] . Contrasted with the present study, it was not clearly stated whether symptoms were addressed systematically. The relatively short duration of follow-up may underestimate the incidence of recurrence [36] and mesh complications [38] , which may increase further beyond 2 years postoperatively. Stoma-related symptoms in the present study were derived from the existing parastomal hernia literature [11, 13, 23, [25] [26] [27] [28] . There were no studies which systematically monitored symptoms before and after surgery, which probably reflects the current focus on obvious clinical outcome measures that are pertinent to both surgeons and patients. Although the symptom load before and after surgery was recorded in the present study, we did not assess the importance and meaning of the symptoms to the patient. Specialists do not necessarily know which symptoms matter to patients and how these affect quality of life [39] , and further studies are therefore required to determine which symptoms matter most to patients and to explore in greater detail the patient's experience before and after parastomal hernia surgery.
The strength of this prospective cohort study is its high volume and the uniformity of treatment and follow-up in a single centre specialized in parastomal hernia care. The high proportion (53%) of the referred patients having surgery is assumed to reflect the referral of some patients who for years had been managed nonoperatively [11, 28, 40] .
The aim of the study was to monitor the overall quality of surgical treatment for parastomal hernia in a specialized setting in daily practice, but this in itself implies a limitation, as patients can decline clinical follow-up if, for example, they do not experience any symptoms. Patients lost to follow-up may have limited the findings of the study. We found no difference in postoperative symptoms between patients with recorded or missing symptoms preoperatively. A limitation in the evaluation of symptoms associated with parastomal hernia is the possible overlap of symptoms such as pain and a bearing-down sensation caused by a concomitant incisional hernia, whereas other symptoms can be directly attributed to the parastomal hernia.
In conclusion, symptom load was high before surgery for parastomal hernia. Symptoms had largely resolved 6 months after surgery except for skin problems and leakage, with the former being prevalent in stoma patients in general. With the limitation of the relatively short follow-up, we conclude that the modified Sugarbaker technique seems to be associated with a low recurrence rate. Establishing the patient's perspectives in parastomal hernia surgery is highly warranted both before and after treatment.
